The urinary volume (U.V.), Na excretion (UNaV) and K excretion (UKV) have been reported to show a circadian rhythm in man, but the mechanism of this rhythm has not been made clear. To investigate how atrial natriuretic peptide (ANP) and endogenous digitalis-like substance (DLS) participate in the circadian change in urinary electrolyte, the circadian changes in ANP and DLS (digoxin-like immunoactivity: DLI, Na-K-ATPase inhibitor: ATPI, ouabain binding inhibitor to Na-K-ATPase: OBI) were evaluated in 5 normal man. ANP, DLI and OBI showed no significant correlation with urinary electrolyte excretion, but there was a significant positive correlation between plasma ATPI and urinary Na excretion.
It has been widely accepted that electrolyte excretion in the urine shows a circadian change. In man, the urinary volume (U.V.), Na excretion (UNaV) and K excretion (UKV) have been reported (Muratani H. et al., 1985) to be lowest at about 4-5 a.m. and highest at about 5-7 p.m.
This rhythm seems to be independent of food intake (Muratani H. et al., 1985) , but the mechanism responsible for the rhythm has not been made clear yet.
Recently, new humoral factors regulating Na and K excretion, such as atrial natriuretic peptide (ANP) (Miyamori I. et al., 1987) and endogenous digitalis-like substance (DLS) (Morise T. et al., 1988) , have been discovered and have attracted a great deal of attention. Therefore, in the present paper, we attempted to investigate how these new natriuretic factors participate in the circadian change in urinary electrolyte excretion in man. excretion in man has a circadian rhythm (Muratani H. et al., 1985) . However, it has not been made clear what factors are responsile for the formation of this rhythm. UNaV and UKV is mainly regulated by the glomerular filtration rate (GRF) and secretory activity of aldosterone. However, in this study GFR (evaluated with creatinine clearance) showed no circadian rhythm, being always constant, and aldosterone showed no significant correlation with UNaV and UKV. From these results it is suggested that neither GFR nor aldosterone is a major factor in the regulation of the circadian rhythm. The influence of food intake may also be an important factor.
Cohn et al., (Cohn C. et al., 1970) have reported that the circadian rhythm of urinary electrolyte excretion in the rat is altered by changing the feeding habits. However, Muratani et al., have reported that there is no change in the circadian rhythm when intravenous hyperalimentation for 24 hours is performed in man, suggesting no influence of food intake. In our experiments, meals containing 60 mEq of Na and 20 mEq of K in each were given every 8 hours and the circadian rhythm of UNaV and UKV was found to be independent of the feeding time. In view of this, the food intake pattern is not an important factor.
Recently, as a new humoral regulator for U.V., UNaV and UKV, ANP (Kangawa K. et al., 1985 , Sonnenberg H., 1987 and DLS (Clarkson E. M. et al., 1970 , de Wardener H. E. et al., 1981 has been discovered as the third factor following GFR and aldosterone. Since the chemical characteristics of DLS have not been made clear yet, we used the parameters of digitalis like immunoactivity (DLI), Na-K-ATPase inhibiting activity (ATPI) and ouabain binding inhibiting activity (OBI) . Among these indices, plasma ATPI showed nearly (Cloix J. F. et al., 1985) and Tamura et al. reported that ATPI was a non peptidal substance and its molecular weight was 336 (Tamura M. et al., 1988) , however, no common view of chemical characteristics of this substance has been obtained. Since the chemical characteristics of ATPI (DLS) have not been determined, it is difficult to prove directly. When DLS purified from human urine was administered to rats for 1 week with an osmotic mini-pump or as a bolus dose, a significant increase in UNaV was observed (Morise T. et al., 1988) . This result is considered to support the abovementioned hypothesis, though the origin of semi-purified ATPI was urine (not plasma) and was indirect. The mechanism of increase in ATPI from the evening to the night is unknown at present. However, a report (Moore-Ede M. C. et al., 1975) describing an increase in intracellular potassium from the evening to the night when UKaV and UKV increase, is of interest in considering the mechanism of the circadian rhythm of ATPI. The increase in intracellular potassium is related to increased reabsorption of potassium by the kidney. This change can be understood as a reaction to maintain the level of the potassium constant in the blood against increased UKV from the evening. In the adjustment of intra-cellular potassium, Na-K-ATPase plays an important role as pH (Malnic G. et al., 1971 ) and insulin (Zierler K. L., 1986) . Considering that the increase in ATPI, which has an inhibitory action on this enzyme, occurs towards the evening, it is possible that the increase in intracellular potassium is brought about by the inhibition of Na-K-ATPase by ATPI. It is also possible that UKV increases first due to some unknown mechanism and plasma ATPI then increase to maintain the homeostasis of potassium (to decrease intracellular potassium) . This increase in ATPI may simultaneously inhibit the reabsorption of Na, resulting in the increase in UNaV.
In conclusion, increased ATPI which was conducted by the change in potassium may be partly involved in the regulation of the circadian change in UNaV. But the above is only speculative and the mechanism which causes the change in UKV is unknown. To confirm these points it will be necessary to clarify the nature of DLS, and to develop effective agonists and antagonists.
